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Unlike that of most surgical teams who have published
in this field and who are both vascular and gastroentero-
logic surgeons and who therefore have a large experience
of laparoscopic surgery,3,5-9 our activity is exclusively vas-
cular. To obtain a wider experience in laparoscopic proce-
dures, we began our experimental activity in 1996, and
our clinical experience in January 1998. In a previous arti-
cle comparing the laparoscopic retroperitoneal and
transperitoneal approaches, we mentioned that the latter
offered a larger exposure especially for treatment of
abdominal aortic aneurysms (AAAs) when permanent
bowel retraction is achieved.2 Another technical issue is to
choose between a totally laparoscopic procedure3,8,10 and
a minilaparotomy.4-7 The first option presents the surgeon
with a large cavity during the whole procedure, and mini-
mizes patient trauma. On the other hand, longstanding
abdominal CO2 insufflation can be deleterious,11 and a
minilaparotomy may allow a faster aortoprosthetic anasto-
mosis to be performed and therefore may decrease clamp-
ing time. To determine the real benefits of each attitude,
we are publishing the preliminary results collected on our
first 27 patients.
METHODS
Subjects. This prospective study was approved by the
Commission Consultative de Protection des Personnes
Experience in laparoscopic aortic reconstruction began
with Dion et al,1 who in 1993 performed the first laparo-
scopically assisted aortobifemoral bypass graft. Since then,
several articles have reported on the feasibility of these
techniques.2-10 When compared with open abdominal aor-
tic reconstruction, laparoscopic procedures seem to limit
fluid shifts, postoperative ileus, and pain, as well as the time
spent in the intensive care unit and in the hospital.2-7
However, from a technical point of view, these recently
introduced surgical procedures are the subject of several
questions that remain unanswered: What are the appropri-
ate surgical indications? Which surgical approach should be
used? When should a totally laparoscopic technique be per-
formed rather than a minilaparotomy? Answers to these
questions are mainly evolutive and will change with the
development in surgical experience and with the appear-
ance of new specific instrumentation.
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Laparoscopic aortoiliac surgery for aneurysm and
occlusive disease: When should a minilaparotomy
be performed?
Yves S. Alimi, MD, PhD, Olivier Hartung, MD, Nicolas Valerio, and Claude Juhan, MD, Marseille, France
Purpose: The purpose of this study was to determine the benefits and the indications of performing a minilaparotomy
during laparoscopic abdominal aortoiliac reconstructions.
Methods: This prospective study was approved by the Commission Consultative de Protection des Personnes dans la
Recherche Biomédicale of the University of Marseilles, and all patients gave their informed consent. Between January
1998 and March 2000, 27 patients (23 men; 4 women) with a mean age of 58.2 years (range, 42-76 years) underwent
aortoaortic (n = 3), aortounifemoral (n = 4), or aortobifemoral (n = 20) bypass graft for aortoiliac occlusive disease 
(n = 20), emboligenic aortitis (n = 1), or abdominal aortic aneurysm (AAA) (n = 6). At the beginning of the trial, the
decision was made to perform an intraoperative conversion to open surgery in case of bleeding (group 0), when a totally
laparoscopic procedure was possible (group I), or when a 6- to 8-cm supraumbilical minilaparotomy was needed in case
of technical difficulty (group II). In each case of AAA, the remaining lumbar arteries were controlled (group III); and
for the last six patients of this series (group IV), a minilaparotomy was systematically performed.
Results: One patient was admitted with multiple organ failure and died on day 12 (3.7%) with a patent graft. One intra-
operative conversion to open surgery (3.7%, group 0) was performed for bleeding; recovery was uneventful. Seven post-
operative surgical procedures (26%) were necessary, including two cases of aortic bleeding because of hypertensive
access. Seven procedures were totally laparoscopic (group I), and a minilaparotomy was performed in the other 19
cases, including seven cases of technical difficulty (group II). The mean operative and clamping times and the mean
postoperative hospital stay were globally (P = .021) and individually (P ≤ .016) significantly shorter in group IV when
compared with those of the other three groups. Twenty patients (74%) had a postoperative hospital stay of 6 days or
less (3-6 days), with minimal complaints of pain, tolerance of oral feeding on day 2, and mobilization on day 2 or 3.
All bypass grafts remained patent after a mean follow-up of 11 months (1-26 months).
Conclusion: With regard to the instrumentation presently available, this study shows the benefit of a minilaparotomy
when performing a laparoscopic aortoaortic or aortofemoral bypass graft for the treatment of aortoiliac occlusive dis-
ease and AAA. (J Vasc Surg 2001;33:469-75.)
dans la Recherche Biomédicale of the University of
Marseilles, and all patients gave their informed consent.
Patients included in this study were diagnosed with a
symptomatic aortoiliac occlusive disease resulting from
severe lesions considered unsuitable for a reasonable
endovascular treatment or an infrarenal aortic aneurysm
with a proximal neck length of no less than 25 mm.
Exclusion criteria were a previous history of large abdom-
inal surgery, extensive aortic calcification, complete
infrarenal aortic thrombosis, severe cardiac (bad ventricu-
lar function with an ejection fraction < 35%), respiratory
(PO2 < 60 mm Hg or PCO2 > 50 mm Hg), or renal insuf-
ficiency (creatinine level > 2.0 mg/dL). Obesity and mod-
erate aortic calcification were not considered to be
exclusion criteria.
Between January 1998 and March 2000, 27 patients
(23 men; 4 women) with a mean age of 58.2 years (range,
42-76) underwent laparoscopic abdominal aortic recon-
struction for the following indications: disabling claudica-
tion in 20 patients (noted in category 2:2 cases; category
3:18 cases in Rutherford’s classification) because of aor-
toiliac occlusive disease (AIOD); a mean preoperative
ankle/arm index of 0.54 (0.2-0.8) on the right side and
0.50 (0.19-0.79) on the left side. On the preoperative
angiogram, three patients were admitted with infrainferior
mesenteric aortic occlusion, nine patients with bilateral (n
= 1) or unilateral iliac artery thrombosis, and eight
patients with severe iliac stenosis with a history of angio-
plasty failure in two cases; an emboligenic aortitis with a
blue toe syndrome in one patient; an AAA in six patients
with a diameter of between 32 and 63 mm. Two of these
patients were diagnosed with an aortic aneurysm of less
than 45 mm treated because of claudication caused by the
occlusion of the right common iliac artery with a tight
contralateral stenosis in one case, and because of a painful
aneurysm with an increase in its diameter of more than 7
mm in the previous 6 months in the other case.
All patients except two were heavy smokers, eight had
hypertension, five had a stable angina treated in two cases
by angioplasty, and two patients had a sequel of myocar-
dial infarction. Preoperative examinations included a
duplex scanning of the arteries of the lower legs, an
angiogram and computed tomography (CT) scanning. On
the preoperative CT scan, none of the patients were diag-
nosed with aortic calcification involving more than half
the diameter.
Surgical technique. In all the patients of this series,
abdominal aortic dissection commenced with the laparo-
scopic technique. The following decisions were subse-
quently made: group 0: to convert to open surgery when
bleeding proved difficult to control; group I: to perform a
totally laparoscopic procedure in patients diagnosed with
AIOD or emboligenic aortitis when this was technically
possible; group II: to perform a 6- to 9-cm supraumbilical
minilaparotomy in the patients treated for AIOD or
emboligenic aortitis in case of technical difficulties occur-
ring during dissection or in the course of the anastomosis;
group III: to perform a minilaparotomy in case of AAA to
control the lumbar arteries of difficult access and to per-
form the aortoprosthetic anastomosis. For the last six
patients of our series treated for AIOD (group IV), the
decision was made to modify the protocol and to system-
atically perform a minilaparotomy after complete laparo-
scopic dissection of the infrarenal aorta, introduction and
placement of the graft prosthesis and of the laparoscopic
clamps, and before conventional aortoprosthetic anasto-
mosis.
Five patients underwent a retroperitoneal approach
with the “apron technique” described by Dion and
Gracia,8 which requires the implantation of eight trocars.
In a few words, the peritoneum is opened longitudinally at
the left side of the left rectus muscle and freed from its
attachments. At the same time, an expansion of a retro-
pneumoperitoneum is performed, thus leading to the cre-
ation of a large cavity involving the intraperitoneum and
the retroperitoneum space. Second, the peritoneal
“apron” used for maintaining the bowel out of the aortic
area is created by suspending its upper edge at three sites
on the right side of the abdominal cavity. One retractor is
positioned at the level of the lower pole of the kidney, and
a second retractor keeps the abdominal content off the
aorta. After identification of the left ureter, the left iliac
artery, the aortic bifurcation, and the infrarenal aorta are
then exposed. During dissection and in the absence of
contraindications, the inferior mesenteric artery is clipped
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Fig 1. Position of patient and of operative team members when
performing laparoscopic aortic transperitoneal reconstruction:
(1) surgeon, (2) first assistant/camera holder, (3) second assis-
tant, (4) scrub nurse.
and incised, thus increasing the retroperitoneal working
space.
A laparoscopic transperitoneal approach was used for
the other 22 patients. The patient is placed in a supine
position on the operating table with a pillow in the lum-
bar region to raise the aortic area. The operating surgeon
is either positioned between the legs of the patient as
described earlier2 or, in most cases, to the left of the
patient while the camera holder stands to the left of 
the surgeon. A second assistant is situated to the right of
the patient (Fig 1). The first 12-mm trocar, inserted
through an open technique with a subumbilical incision,
allows visualization of the abdominal cavity and insuffla-
tion with carbon dioxide to a pressure of 12 mm Hg.
Three other 12-mm ports used for insertion of a 30-
degree viewing-laparoscope and of the instruments (scis-
sors, forceps, needle-holder) are placed transversally, at
around 5 to 6 cm to the left of the first one, above the 
left anterosuperior iliac spine and below the tip of the left
eleventh rib (Fig 2). The table is temporarily tilted to a 
25-degree Trendelenburg position with a 5- to 10-degree
right lateral decubitus position. To begin, the intestine is
gathered to the right part of the abdomen. The distal part
of a 2.5-mm metallic rod is then introduced in the
abdomen, below and at the right side of the processus
xiphoideus, and placed as it follows the left side of the
fourth duodenum, the promontory, and the lateral edge
of the right iliac axis. The proximal external part is then
fixed to the operating table. A 12- × 25-cm net with a 
2-cm revers knitted in one of its long edges, is placed in
the abdomen through a trocar. The revers is then slipped
around the metallic rod to maintain the net at the floor of
the abdominal cavity. The net is then applied on the bowel
and fixed with three to four threads to the right part of 
the abdominal wall, gathering the intestine out of the
working area (Fig 3). It is then possible to reduce the
Trendelenburg position of the operating table to 5 to 10
degrees. The retroperitoneum overlying the anterior wall
of the aorta is opened in a standard fashion. The origin of
the inferior mesenteric artery is noted and clamped or
divided if not visualized on the angiogram. The anterior
and the lateral walls of the aorta are dissected from the left
renal vein to the aortic bifurcation. In case of aortic
aneurysms, each common iliac artery is controlled, and a
vascular TA-30 (USSC, Norwalk, Conn) is used to
occlude them, except when an aortic tube is scheduled;
emerging lumbar arteries are also dissected and clipped. A
Unigraft vascular graft (B/Braun, Melsungen, Germany)
is then introduced through a 12-mm port, and each
femoral artery is dissected in the usual manner. Each limb
is then tunneled into its respective femoral region by use
of an aortic clamp, under video control.
When a totally laparoscopic aorto-prosthetic anasto-
mosis is possible (group I), a low-molecular-weight
heparin bolus (25 UI/kg) is administered, and the
infrarenal aorta is clamped by use of specific laparoscopic
clamps (Aesculap, Tuttlingen, Germany, and Xomed-
MicroFrance, Saint-Aubain le Monial, France). A side-
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to-end or an end-to-end aortoprosthetic anastomosis is
performed with two running sutures by use of two 20-cm
long single-armed polypropylene 3-0 threads, which begin
at the distal edge of the arteriotomy and are finally tied
together with five intracorporeal knots. Conventional
flushing techniques are used after the aortic anastomosis
has been performed, and the distal anastomoses are then
constructed to the femoral arteries. Finally, the retroperi-
toneum is closed with a running suture, and the port sites
and groins are closed in a standard fashion.
Before they were discharged from the hospital, all
patients’ conditions were controlled clinically with duplex
scanning and CT scanning. The patients’ conditions were
reevaluated after 1, 3, 6, 12, and 24 months.
Statistical analysis. Values of each of the four groups
(group 0 was excluded) were globally compared with
those of the other three groups with the Kruskal-Wallis
test, and individually compared two by two groups with
the Mann-Whitney test. A P value less than .05 was con-
sidered significant.
Fig 2. Placement of trocars and of minilaparotomy for laparo-
scopic aortic transperitoneal reconstruction: (1) 30-degree
laparoscope; (2) forceps, dissector; (3) scissors, needle-holder;
(4) suction/irrigation; (5) fan retractor; (6) proximal aortic
clamp; (7) distal aortic clamp, (8) 6- to 9-cm minilaparotomy.
RESULTS
One patient treated for an infrainferior mesenteric aor-
tic occlusion died with a patent graft on postoperative day
12 of multiple organ failure (3.7%). A conversion to open
surgery (3.7%) was performed on another patient (group
0) because of moderate bleeding from the left common
iliac artery, with an uneventful recovery. Seven early post-
operative surgical procedures (26%) were necessary for
aortic bleeding because of hypertensive access that
occurred during removal of the tracheal tube in two
patients (operative day), for left ureteral injury (day 9), for
leg thrombosis of a bifurcated graft (day 9), and for acute
occlusion of a superficial femoral artery (operative day); a
crossover femorofemoral bypass graft was performed on
the operative day for dissection of the right common iliac
artery in a patient who underwent AAA repair with a pros-
thetic tube. Clinical characteristics, operative data, and
outcomes are summarized in the Table.
In patients treated for AIOD, a totally laparoscopic
procedure was possible in seven patients (group I), with a
mean operative time of 350.7 minutes and a mean clamp-
ing time of 127.9 minutes. In the other seven patients
(group II), an intraoperative decision was made to per-
form a minilaparotomy because of the following technical
difficulties that occurred during anastomotic confection:
an underestimated calcified aorta (n = 3), subtotal occlu-
sion of the proximal anastomosis by a stitch that had
grasped the opposite suture line (n = 2), and a not suffi-
ciently tensioned running suture (n = 2). The mean oper-
ative and clamping times in group II were, respectively,
316.4 minutes and 107.1 minutes. With regard to the six
patients treated for AAA (group III), complete laparo-
scopic dissection of the aneurysm with section of the IMA
and of the emerging lumbar arteries was always possible.
The minilaparotomy was necessary for control of some of
the right lumbar arteries and sometimes of the middle
sacral artery and to perform the aortoprosthetic anasto-
mosis in mean operative and clamping times of, respec-
tively, 269 minutes and 99 minutes. At the end of the
study, a minilaparotomy was scheduled before operation
for the last six patients treated for AIOD (group IV). In
this group, operative and clamping times were, respec-
tively, 234.5 minutes and 28 minutes and were globally 
(P = .021) and individually (P ≤ .016) significantly lower
when compared with those of the other three groups.
Twenty patients (74%) had a postoperative hospital
stay of six or fewer days (3-6 days). These patients had an
excellent recovery as demonstrated by minimal complaints
of pain, tolerance of oral feeding on postoperative day 2,
and mobilization on day 2 or 3. Postoperative hospital stay
was globally (P = .014) and individually (P ≤ .016) signif-
icantly shorter in group IV when compared with those of
the other three groups. After a mean follow-up of 11
months (1-26 months), all bypass grafts remained patent;
in the fifteenth postoperative month, one patient under-
went a graft thrombectomy with implantation of a distal
patch for one leg thrombosis of a bifurcated graft, because
of intimal hyperplasia.
DISCUSSION
The introduction and widespread acceptance of
laparoscopy in general surgery, has led several authors to
suggest these new techniques in the field of aortic recon-
struction.1-10 As did other surgical teams,12,13 we first per-
formed experimental studies on animals, which began in
1996 to learn the surgical laparoscopic technique and also
to try and understand the main difficulties of transperi-
toneal, retroperitoneal, and thoracic approaches.14-16 At
the same time, we developed laparoscopic vascular instru-
ments that were designed to deal with the specific situa-
tions encountered during these new procedures.2 Second,
we began our human laparoscopic experience to deter-
mine whether a totally laparoscopic procedure is techni-
cally possible and worthwhile for the patient.
First, our data confirm the findings of several recent
articles3-5,7-10 that assess the feasibility of complete laparo-
scopic dissection of the infrarenal aorta and its branches in
both cases of AIOD and AAA. As mentioned in a recent
article,2 the transperitoneal approach, in our view, is more
appropriate for the treatment of these lesions because it
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Fig 3. Bowel retractor includes 2.5-mm metallic rod, 25- × 12-




offers a better exposure of the right aortic wall, the right
lumbar and renal arteries, and the right iliac axis; however,
it poses the difficult problem of viscera retraction. To solve
this problem,3,8,9 some authors have suggested combining
transperitoneal and retroperitoneal approaches by use of
either the peritoneum or the left colon as an “apron” to
move the small intestine out of the way and then per-
forming a retroperitoneal dissection of the aorta, as we did
in the first five patients in our series. However, in our
opinion, a more direct procedure consists in developing a
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device that combines a 2.5-mm metallic rod and a 12- ×
25-cm net with a 2-cm revers knitted in one of its long
edges. A study on cadavers allows us to design the shape
of the distal part of the tube to fit to the left edge of the
fourth duodenum, the promontory, and the lateral edge
of the right iliac axis.17 The net is introduced in the
abdomen through a trocar, and the revers is then laparo-
scopically slipped around the tube before the proximal and
external part of the tube is fixed to the operating table.
The other long edge of the net is then fixed by means of
Clinical characteristics, operative data, and outcome after laparoscopic aortic reconstruction performed in 27 patients
treated for AIOD (groups 0, I, II and IV) or for AAA (group III)
Sex/age Surgical Bypass Operative time Clamp time RBC Postoperative Postoperative Bypass graft
(y) approach graft (min) (min) (units) (d) hospitalization (d) patency (mo)
Group 0 (intraoperative conversion, n = 1)
M/66 Retroperitoneal Aortobifemoral 370 80 4 No 14 Yes (19)
Group I (totally laparoscopic, n = 7)
F/60 Retroperitoneal Aortobifemoral 300 75 0 No 6 Yes (26)
M/68 Retroperitoneal Aortobifemoral 420 150 0 Left ureteral 30 Yes (25)
injury (9)
M/57 Retroperitoneal Aortobifemoral 390 140 0 No 6 Yes (24)
M/52 Retroperitoneal Aortobifemoral 370 140 4 Aortic 16 Yes (18)
bleeding* (0†)
M/45 Transperitoneal Aortounifemoral 320 115 0 No 6 Yes (13)
F/63 Transperitoneal Aortobifemoral 295 170 0 No 6 Yes (12)
M/52 Transperitoneal Aortounifemoral 360 105 0 No 5 Yes (11)
Mean time 350.7 127.9 10.7
Group II (technical difficulties, n = 7)
F/42 Transperitoneal Aortounifemoral 330 140 2 No 6 Yes (15)
M/63 Transperitoneal Aortobifemoral 315 150 0 No 6 Yes (14)
M/71 Transperitoneal Aortobifemoral 250 40 2 Right leg 13 Yes (12)
thrombosis (9)
M/57 Transperitoneal Aortounifemoral 240 75 0 No 6 Yes (11)
M/45 Transperitoneal Aortobifemoral 400 170 5 No Death (12)
M/52 Transperitoneal Aortobifemoral‡ 360 115 0 Femoral artery 6 Yes (12)
occlusion (0†)
M/76 Transperitoneal Aortobifemoral 320 60 0 No 13 Yes (11)
Mean time 316.4 107.1 8.3
Group III (AAA, n = 6)
M/67 Transperitoneal Aortobifemoral 360 160 0 No 6 Yes (15)
M/62 Transperitoneal Aortobifemoral 295 119 0 No 6 Yes (14)
M/58 Transperitoneal Aortobifemoral 285 104 0 No 5 Yes (11)
M/62 Transperitoneal Aortoaortic 225 92 7 Aortic 10 Yes (6)
bleeding* (0†)
F/70 Transperitoneal Aortoaortic 265 61 2 Right iliac 6 Yes (4)
dissection (0†)
M/60 Transperitoneal Aortoaortic 185 56 2 No 5 Yes (1)
Mean time 269 99 6.3
Group IV (systematic minilaparotomy, n = 6)
M/53 Transperitoneal Aortobifemoral§ 224 18 0 No 3 Yes (6)
M/44 Transperitoneal Aortobifemoral 216 22 0 No 3 Yes (6)
M/46 Transperitoneal Aortobifemoral 230 20 0 No 3 Yes (5)
M/46 Transperitoneal Aortobifemoral 289 50 0 No 4 Yes (5)
M/66 Transperitoneal Aortobifemoral* 236 25 0 No 3 Yes (1)
M/69 Transperitoneal Aortobifemoral 218 34 0 Femoral 4 Yes (1)
refection (0†)
Mean time 234.5 28 3.3
In groups II, III, and IV, a 6- to 9-cm minilaparotomy was carried out.
*Aortic bleeding occurring after hypertensive access.
†Operative day.
‡Bilateral femoral refection.
§Right SFA angioplasty and stenting.
RBC, Red blood cell transfusion.
three or four threads to the abdominal wall, maintaining
the small intestine in the right part of the abdomen. This
device allows the Trendelenburg position to be decreased
from 25 degrees to 5 to 10 degrees; thus the retroperi-
toneal placement of the graft legs can be seen, and the
intraoperative decision of performing either a totally
laparoscopic technique or a minilaparotomy can be made.
The question of whether a minilaparotomy might be
useful during laparoscopic procedures has already been
raised in other abdominal operations18 but is of special
interest in aortic surgery because of the length of the whole
procedure and especially of clamping time. In the literature,
several authors have reported that the mean duration of
totally laparoscopic aortobifemoral bypass grafts varies from
279 to 420 minutes,3,9,10 with a mean clamping time of 59
to 120 minutes. These mean values were, respectively, 160
to 360 minutes and 73 to 146 minutes for authors using a
minilaparotomy,4-7 with a low decrease because of the
learning curve. In our experience, the minilaparotomy was
useful to solve a technical problem (group II) in patients
diagnosed with AIOD and allowed the duration of the pro-
cedure and clamping time to be reduced significantly to,
respectively, 234.5 minutes and 28 minutes when this was
scheduled before operation (group IV). In patients treated
for AAA (group III), the minilaparotomy allowed the clot
to be removed, the remaining lumbar arteries to be
occluded, and one or two aortoprosthetic anastomoses to
be performed. Furthermore, the trauma resulting from the
minilaparotomy was not responsible for longer postopera-
tive hospital stay (group IV) when compared with that of
totally laparoscopic procedures (group I).
Several manuscripts have recently been published out-
lining the use of the minilaparotomy technique without
video assistance for aortic reconstruction with conven-
tional instruments.19,20 Because we do not have any expe-
rience with this technique, it is difficult for us to discuss
and to compare the results of these authors with ours;
however, we would like to stress the following points: this
discussion already took place 10 years ago about cholecys-
tectomy. Today, general surgeons (and the patients) are
not prepared to consider an open cholecystectomy when a
laparoscopy is possible even with a 3-cm incision; we think
that laparascopy provides a large and complete view of the
abdomen and allows a very precise dissection to be made;
in our opinion it is then simple and safe to fix the intesti-
nal loops with our intestinal retractor and to expose the
infrarenal aorta laparoscopically with four or five 10-mm
ports. It seems to us to be difficult to place the intestinal
valves, the conventional aortic clamps, and the instru-
ments for dissection and for sewing through an 8- to 10-
cm incision, especially in obese patients; our article
underlines that with the instrumentation presently avail-
able, a minilaparotomy is necessary to perform the aorto-
prosthetic anastomosis safely and rapidly. However, this
situation is evolving rapidly, and we think that in the near
future, several devices will be available and will enable sur-
geons to perform such an anastomosis laparoscopically,
especially end-to-side anastomoses in patients diagnosed
with AIOD.
With the experimental and clinical experience we have
progressively gained, we are now suggesting the technique
described in this article to patients diagnosed with severe
AIOD not suitable for reasonable endovascular treatment
or with AAA with a 2.5-cm infrarenal proximal neck.
From a surgical point of view, we are excluding patients
with a large previous abdominal incision, but obesity and
moderate aortic calcifications are no longer exclusion cri-
teria.
As mentioned earlier, this article describes the prelim-
inary results in a series of patients treated with a new and
demanding technique. Furthermore, the literature on this
subject is poor, obliging the surgeons to make their own
experience. It is therefore understandable that the first
series would present a high level of intraoperative conver-
sion and of early postoperative surgical procedure. These
two values were, respectively, 3.7% and 26% in our series,
20% and 8% for Barbera et al,3 and 9% and 13.6% for
Edoga et al.7 It is, however, interesting to notice that, in
spite of a high level of complication, 74% of our patients
were discharged before or on postoperative day 6 (and all
group IV patients were discharged before or on day 4),
which underlines the reduced aggressiveness of this tech-
nique. As did other authors, we want to underline the
importance of the learning curve that shows a progressive
decrease in the operating and clamping times and in the
number of technical errors.
Minimally invasive aortoiliac reconstruction has
recently been introduced but is evolving rapidly with the
development in surgical experience and the appearance of
new specific instrumentation for dissection or for aorto-
prosthetic anastomoses. It is therefore important to notice
the operative characteristics of the procedure performed
with and without a minilaparotomy to provide landmarks
for the evaluation of future devices.
CONCLUSION 
After several experimental studies, we performed
laparoscopic aortoiliac reconstruction in 27 patients, with a
totally laparoscopic procedure used in seven patients
(group I) and a minilaparotomy in 19 patients for techni-
cal difficulty (n = 7, group II), for the treatment of an AAA
(n = 6, group III), or because it was scheduled before oper-
ation (n = 6, group IV). One patient had an intraoperative
conversion to open surgery for moderate bleeding (group
0). Operative and clamping times and postoperative hospi-
tal stay were globally (P = .021 and P = .014) and individ-
ually (P ≤ .016) significantly shorter in group IV when
compared with those of the other three groups. According
to the instrumentation presently available, this study shows
the benefit of a minilaparotomy when performing a laparo-
scopic aortoaortic or aortofemoral bypass for the treatment
of AIOD and AAA.
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